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AUTHOR: Khaykin, M. S. 

TITLE: Paramagnetic Resonance’on a Single Crystal of rs oe fas 


PERIODICAL; Zhurnal eksperimental'noy i teoreticheskey fiziki, 1960, 
Vol. 39, No. 3 (9), pp. 899-901 


PRXT: The author studied the electron paramagnetic resonance on a single 

erystal of pure tin (impurity content 6.107 5%). The single crystal 

constituted the inner conductor of a resonator adjusted to 9.35°107 cps. 
Measurements were imade at 2.3°K and with frequency modulation. Pigs. 1,2 

show the paramagnetic resonance lines of Sn in addition to those of aon 
diphenyl-picryl hydrazyl taken as a standard. Therefrom the author pe 
calculated the g-factor for the conduction electrons of sag 

8sn = 1+ 9945t0.0003, and the relaxation time, To = 167° 1078 sec. This 


corresponds to a 1 - 2 em electron path length, without there appearing 
any spin flip; (mean free path: 0.1 cm). The diffusion length§& of the 
spin is taken as about 0.3 cm from Refs. 3, 10. Thus, nuclei throughout 
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AUTHOR: Khaykin, M.S. . be 
TITLE: . "Study of the surface resistance of metals by means of 


frequency modulation 
PERIODICAL: Pribory i tekhnika. eksperimenta, 1961, No.3, pp.95-103 
TEXT; A new method of measuring surface resistance of a single 


~ 


crystal oy metal in the superconducting region is described, This 


total value, Thus, in the first instance, the method is. directed 
to the study of anomalous skin effects, cyclotron resonance-like 
effects and general measurements of surface resistance of metals, 
where it has considerable advantages over the orthodox methods 
based on the calorimetric estimation of the Joule heat dissipated 
by the H.F. currents, or the evaluation of the electric: parameters 

-of_the_resonator—com#ining the sauple, Further applications 
include measurements of changes in the dielectric permittivity or 
magnetic permeability arising from electron paramagnetic resonance, 
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diamagnetic resonance in semiconductors, ferromagnetic resonince, 
etc. In th2 present method, the: sample in the shape of a 
rectangulac plate or a diss forming the integrai part of the H.F. 
electromagnetic resonator, is placed in a steady and uniform 
magnetic field. The change in the field affects the surface 
resistance of the sample which in turn changes the parameters of 
the resonator. The latter forms part of a reaction coupling of an 
H.F. oscillator and influences the frequency of the generated 
signal, Hence, the modulation of the magnetic field leads to the 
frequency modulation in the generated signal, The surface 
resistance of the sample is found in terms of its first derivative 
wor.t. magnetic field, by measuring the frequency deviation, The 
experimental results show that surface reactance and surface 
resistance values are measured with the sensitivity of approximately 
10-6 oe~1, estimated as equal to the noise level, The H.F. 
employed was of the order of 9400 Mcs. Detailed theoretical and 
experimental data are included. Acknowledgments are expressed to 
P.L. Kapitsa, A.I. Shal'nikov for their interest in the work, and 
to G.S. Chernyshev and A.N. Vatchinkin, K.A. Zhdanov and V.A. Yudin 
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Study of the surface resistance of , 


for technical assistance, There are 7 fi 
10 Suviet and 10 non-Soviet, The four mos 
language references read as follows; 
Ref.3: M.A. 
1956, Vol. 101, 1427; -MaA, 
Rev., 1959, vol.116, 862. 
E. Fawcett, Proc, Roy. Soc. 
E. Fawcett, Phys, Rev, 
J.K. Galt, W.A. Yager, F.R. 


Phys. Rev., 1955, Vol. loo, 
F.R. Merritt, 


Ref.4; 


Ref.&; 


748; 
B.B. Cetlin, Phys, 
Ref.13: a.F, Kip, D.N. Langenberg, B, 


Phys. Rev,, 1957, Vol, 108, 


ASSOCIATION: Institut fizicheski 
(Institute of the 


June 21, 1960 


494, 
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gures and 20 references; 
t recent English 


Biondi, M.P. Garfunkel, A.0,. McCoubrey, 
Biondi, M.P, 


A. 1955, Vol, 232, 
Let,, 1959, Vol,3, 139. 
Merritt, B.B, Cetlin, H.w. Dail, 
J.K. Galt, W.a, 
Rev. * 1959 r 
Rosenblum, G, 


kh problem AN SSSR 
‘Problems of Physics, AS USSR) 


Phys. Rev., 
Garfunkel, Phys. 


319; 
Yager, 


Vol. 114, 1396, 
Wagoner, 
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AUTHOR: Khaykin, M.S. 
TITLE: Travelling-wave tube oscillator stabilised by a _ 
superconductive cavity resonator : 7 ’ 
PERIODICAL! Pribory i tekhnika eka perinanta, 1961, No.3, pp. 104-106 a 
TEXT: In a conventional’ oscillater: design, frequency : 


stability is determined by resonator Q, which at-high frequencies 
is limited by skin-effect, ‘Resonator Q can be ‘increased 1000 times 
by utilizing the superconductivity phenomenon which, according to 
earlier work of the author, occurs: for lead at 7 °R, The block- 
schematic of the oscillator employing travelling wave tube and lead 
resonance cavity operating on wavelength of about 3.2 cm at 2 on 

is shown, The cavity Q is about 3 x 107, Frequency stability is 
given by 


af og St ad 
£ Qa 


where € ig length of signal path in the generator, assuming that 
resonator characteristics are stabilised and it is lightly coupled 
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to the external circuit. Two oscillators were constructed on these 
principles, Measured frequency stability is 109-79 approximately, 
over a period of one hour, Frequency stability over shorter... Re 
periods. was not measured but it should be considerably higher, 

This is particularly true for periods of leas than the decay period 

of the resonator which is about 1 ms. Power output is 1 ay, An 


for a long time for very accurate measurements in the course of 
research work (Ref.2: M.S, Khaykin, PTE, 1961, No.3, 95, and 
Ref.7: M.S, Khaykin, Zh, eksperim, i-teor, fiz., 1959, Vol.37, 1473; 
1960, Vol.39, 212, 513, 899), Acknowledgments are expressed to 
P.L, Kapitsa, a.I, Shal'nikov, Ye.G, Solov'yev and G.S.Chernyshev, 
There are 1 figure and 7 references; 6 Soviet and the following 
English language reSerence; ate : ; . ae 
- Ref.4: H.R, Johnson, J.R. Whinnery, Trans, I.R.E., PGED-2, 1953, 

Jan,, Pp. 11-35, : : ae. 
ASSOCIATION: Institut fizicheskikh problem AN SSSR 

(Institut. for. Problems of Physics, AS USSR) 
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AUTHOR: Khaykin, N.S, 
nnn Omer misty 
Tinie, 
TITLE: A method of stabilizing frequency 
PERIODICAL: Byulleten' izobreteniy, no. 13, 1961, 26 


This i i i 
nvention consists in the use of a superconductive metal cavity reso 


TEXT: 
Class 21a+, 892. No. 139343 (704851/26 of January 7, 1960), a. 
nator for Stabilizing frequency. / : 
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AUTHOR: = Khaykin, Me g. 
_ Khaykin, M.S. 


TITLE: Direct measurement of conduction electron momentun of a metal 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 


no. 6(12), 1961, 1773=1779 


TEXT: A new method for direct measurement of the electron momentum of a 

metal and investigation of its Fermi surface is described. It is based on 
“cutting off" the electron orbits at cyclotron resonance. E, A. Kaner 
(DAH SSSR, 119; 471, 1958) and M. Ya. Azbel! (ZhETF, 39, 400, 1960) noted 
the theoretical possibility of measurement. The momentum of an electron 
moving on the greatest closed orbit within a metal plate of the thickness 


Dw Whica is placed in a constant magnetic field H., is given by 


, | = HYD e/2c. If e is chosen such that the electron orbit equals D, 
by, will give the maximum value of the momentum component. # 


: 7 is determined 
from measurements of the highest orders 
“oy 


Card 1/p “L, 


a 


n and n+1 of resonance in plates 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721920007-3" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721920007-3 


31773 ‘s 
8/056/61/041/006/016/054 
Direct measurement of conduction ... B102/B138 


differing in thickness by one order of resonance: HD Hy) Hi4,: The 
accuracy is increased with n, i. e. with the plate thickness. In the csne 


ai 
* is ‘ 38 ‘ 
of cyclotron resonance Pp=m wD, /2n, n™ being the effective electron maas, 


wthe h-f field freyuency. The only digadvuntage of the metued is tie 

necessity of observing high-order resonances and very hizh quality sinsle 
erysteis are required. The method was checked with hi:ch purity tin single ; 
crystal discs, cut parallel to the (010) plane. These vere placed in tte y 
cavity resonstor so that the h-f current hit the dige in the foul pe 
direction. The magnetic field was applied in the 001] direction. 
Hesonance n=26 was exceedingly clezrins27 was not otyerved. Witn the formulas 
given, the electron momentus et the section of tke Fermi surface with the 


<i ; Phy Pa ee -20 | ita : 
(001) plane was determined; p hog} 7 (5.574615) +10 g cm/sec, Tho mean 
velocity of these electrons was found to be 
: & * : 
= = -1¢ se P eo ormiagasured with an accuracy 
Yegut) wi, /2n (1.10+6.01) 10-em/sec, oo” ds measured with accuracy 
of +14, ond the monentum with +2.5)). 


Por the electrons of this group 
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“(within the range of 426° of field direction) p = (9.9840.15)*107?°n%/m 
(a* = 0.558-m,). From the results the Fermi surface section shown in 


ed ees ae 
Po tees 


Fig. 4 was constructed which corresponds to the open'quarter of the. : 
Brillouin zone shown in. Fig. 5. ‘The results are compared with those of 
N. Ye. Alekseyevskiy, Yu. P. Gaydukhov et al. (ZHETF, 39, 1201, 1960; 41y. 
1079, ee ee I. Galking E. A. Kaner and A. P. Korolyuk (ZhETF, 395 
1517, 1960). P. Le Kapitsa is thanked for inteveat, R. T, Min, G.-3. 
Chernyshev and V. A. Yudin for aysistance. ‘There are 5 figures and 15 
references: 12 Soviet and 3:non-Soviet. The three references to English- 
language publicutions . read aa follows: A. V. Gold, M. G. Priestley. .. 
Phil. Mage, 5, 1089, 1960; W. A. Harrison. Phys. Rev. 118, 1190, 1960; 

_ 4. Olsen, The Fermi surface, ed, W.A.Ha: rison.-a.-be—By-Webb-(brogsof-———— 
~oo Inte Conf, 1960), Ns -Yyy:1960, p. 237. Pees See © saa ah, chien ~ sue ucee fae 


! 
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, of Physical. Problems of the Acadeny of Sciences, USSR) : 
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B125/8108 
AUTHOR: Khaykin, M.S. 
PITLEs Study of the Fermi surface of tin by the cyclotron resonsnce 
method 


PeRIOLICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
noe 1, 1962, 27 - 34 


TeX?: Cyclotron resonance Spectra are studied by means of a band resonator, 
Monocrystalline disks (18 am diameter, 1-2 mm thick) made of high-purity 


sin with a resistivity ratio 9(20°C)/9(3.75°K) = 1.4°10° served es 

Specimens. Fig. 4 shows the effective masses of the conductivity electrons 

of tin determined from the cyclotron resonance spectra, including the holes 
which do not differ from the electrons in the present experiments. Some ‘ 
characteristic properties of cyclotron resonances are given in the table. ee 


+ +> a = 
Rescnances at H{J and Hild, respectively, which correspond to extrene Cress 
sections of the Fermi surface or to the elliptic base points, as well as 
“esonances observed at intermediate polarizations, belong to 


the noncentral 
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Ferni surfaces. Some typical characteristics of the very conplicated Ferai 
surface had been studied by N. Ye. Alekseyevskiy, Yu. P. Gaydukov (ZHETF , 
49, 1079, 1961). Fig. 5 shows the hole surfaces of the third and fourth 
bance of tin which correspond best to available data. Tube f has the 
diaxeter A = 0.17(2n/a) » d, and the cross-sectional area of tube &, which 


is considered to have the form of a circular cylinder, amounts to 0.023(2%/a)% 


The area of the orbit, 6, is (h+2A)d = 0.14(2n/a)*, The dimensions of the 
third band suggest cyclotron resonances over the tubes allowing for deflec- i 
tions of the field from the [001] and 100} axes in the (010) plane through 
20° and ~35°, respectively. No other method is 30 sensitive and accurat2 
as the measurement of the effective electron Masses by the cyclotron 
resonance method. P. 4. Kapitsa is thanked for interest, V. A. Yudin for 
technical assistance, There are 5 figures, 1 table, and 45 references; 

8 Soviet and 7 non-Soviet. The four most recent references to English- 
Janguage publications read as follows: F._R. Merritt, P. H. Schmidt. Phys 
Rev. Lett., 6, 458, 1964: J. E. Aubrey, R, G. Chambers. Phys. Chem. of 
Solids, 3, 128, 1957; J. k. Aubrey. Phil. Mag., 5. 1001, 1960; A.V, Gold, 
M. G. Priestley. Phil. Mag., 2, 1089, 1960; ¥. A. Harrison. Phys. Rev., 118, 
1190, 1960, 
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B125/B108 
AUTHORS: Knaykin, iM. S., Mina, R. 1, 
ae 
TITLE: Investigation of the Fermi surface of iaad by the cyclotron 


resonance method 


PERTODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fee ry. AS: 
mMOo 1, 1962, 35 - 41 


TEXT: Cyclotron resonance in the (100) and (011) planes of rectangular 
Single-crystal plates of lead with a resistivity ratig Q(20 C)/eid.2"K; 


= (0.6 - 1)>104 was measured by frequency modulation at 9.47210? ScpsS ina 
magnetic field of 800 . 7000 oersteds at 2 K. Two specimens with the 


high-frequency current and magnetic field directions are shown in Pip, +. “f 
The ratio p = a¥/m, = i, - Ww!) (1) Ga Ser rastaye electron mass, — 


Ms free electron mass, Hy = field strength at electron paramagnetic 


resonance, He = field strength at cyclotron resonance of ‘ne order pr. The 


depth of cyclotron resonance of any group belonging tc a certain etfective 
Card 1/be 


7-3" 
APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R00072192000 


"APPROVED FOR RELEASE: 09/17/2001 . sik el ac rh lettered 


a re 
. 


8/056/'62/042/001/005/048 ease 
Investigation of the Fermi surface... B125/2108 


mass deperds on the direction of the magnetic field. 


nas the deepest resonance of all, 


However. group ( Pi <" 
Tne lower and upper parte of the polar i : 
diagram (Fig. 4) show u(¥) data for specimens 1 and 2, respectively, Tre 
Fermi sarface model presupposes free electrons in the weak field of the 
crystal, the first Brillouin band filled UP, 4 second band with closag 
central hole surface, and a third band filled up mear the edgeg. Cyclerscy, 
resonances are observed on the outermost closed orbits with an arbvita; 

piare perpendicular to the magnetic field. The electron surface of tne 
third band 18 shown in Fig. 4. The proportionality tetween tne eTrertive 
electron mass and the tube cross section is the better for a real Ferm: 
surface, the legs this Surface deviates from cylindrical form, The daen 
cyclctron resunances on the fy Cae 3? 


4 orbits are due to the nearly 
cylindrical form of the tubes. With a Magnetic field Paralle’ to the 
(*13] axis, cyclotron resonance arises on orbit § =. di = 2am * accor ins 
» and M, I. Kaganor (ShETF, 41, 63 9963 
n resonances were observed on all extreme erbits Petree. t 
maltiply connected Fermi surface of the third band, Data are én food 


oa Ae and quantitative agrearent with the form of the ths 
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Investigation of the Fermi surface... 


Fermi surface ag constructed in free electron ApMPOXination. Pp. L, 
Kap:tas is thanked for interest, G. S, Chernyshey and Y. A. Yudin for 
There are 5 figures, 2 tables, and 5 references: 
The three references to Enplish-lan 
publications read ag follows: J. &, Aubrey. Phil. 
A. V. Gold. Phil. Trans, Roy. Soc., 251, 


technical Assistance, 
9 Seviet and 3 non-Soviet. 


Ret. a: 


Rave, 118, 1190, 1960, 


ASSOCIATION: Institut fizicheskikh problem Akademi i nauk SSSR (Institute 
of Physical Problems of the Academy cl Ssiences USSR) 
Fizicheskiy institut Akademii nauk 
Institute of the Academy of Science 


SUBNIPPED : July 11, 


revision) 


Legend to Fig. 1: (1) specimen 1, 
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AUTHOR: Khaykin, M. S. 
a a a Se) 
TITLE; Investigation of the shape of one cross section of the 
Fermi’ surface ov tin : . 
PERIODICAL: Zhurnal eksperimental'noy i teorevicheskoy fiziki, v. 43, j iy 


no. 17); 1962, 59-65 j i 


TEX’; The cross-section diameters of the "barrel-shaped" hole Fermi 
surface of the fourth band in tin were measured by the method of 
frequency modulation on a wavelength of ~3.2 am. Two effects were 
considered in the measurenents: (1) cutoff of cyclotron resonances and 
(2) cutoff of electron orbits in a non-resonance field. The cutoff field 
strength increases with increasing angle up to Ya 33°, The derivative 
of the resistance (resistance + reactance) with respect to the field 
strength which is determinant for the diameter of the extreme electron 
orbits has a greater absolute value for thin than for thick specimens. 
This holds true until the diameter of the extreme electron orbits is equal 
to the thickness of the specimen. The non-resonance orbits found with the 
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aid of the cutoff field strength cover the entire section. Investigations 
into cyclotron resonance confirmed the existenze of two types of extrany: 
electron orbits: The maximum electron orbit € lies in the section of the 
coordinate face (C61), the minimum electron orbit v) lies in tne section o2' 

tue "barrel" face (2 orbits) parallel to (001). ‘he suitability of the j 
nodel of almost free conduction electrons is confirmed by a good egrecucnt 
of the observed shape of the section of the fourth band face with the 
results obtained with this model. There are 5 figures. 


ASSOCIATION: Institut fizicheskikh problem Academii nauk SSSR 
of Physical Problems of the Acaizemy of Sciences 


SUBMI£VED: March 6, 1962 


Fig. 5. Hole Fermi face. for the fourth bend of tin reduced to the 
principal Brillouin band. The cross section studied here is marnec by a 
bold line. Extrene orbits when the magnetic field is peraliel to LOOT] : 
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AUTHORS: Khaykin, M. S., Mina, R. T., Edel'man, V. S. 
a nn Rtn ee ‘ V 
TITLE: Cyolotron resonance and quantum oscillations of the aurface 


impedance of bismuth 


PERIODICAL: Zhurnal ekaperimental'noy i teoreticheskoy fiziki, v. 43, 
no. 6(12), 1962, 2063-2073 _ 


TEXT: Disc~-shaped Bi single crystals of 16 m diameter and 1.5 mm thick — 
'were uscd to measure Simultaneously the cyclot:ron resonance and the 


quantum oscillations of the surface impedance at 9.5+10°ops and at 137°K. 
The measurements were made by the method of fraquency modulation (PTE, 3, 
95, 1961): the logarithmic derivative of ‘the surface reactance yas Jt 
measured as a function of the inverse rso-etic field atrength applied to 
the sample parallel to ite surface. Of twa of the samples this surface 

agreed with the basal plane (1 Cs) and for the two others the axes c, and 


C, lay in the surface plane. The cyclotron resonance was measured in 
order to determine the effective masses pom” /u, “ e/ajowd HT of the 
Card 1/3 
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' carriers and to explain the characteristica of the effective mass | 
anisotropy; Aya! is the period of cyclotron regonances measured in the ' 


. { 
Plane of the sample with rotating field. The characteristics of the i ; 
electron and hole Fermi surfaces. The main result of the investigations 
was the determination of the extremal cross seation areas § of the Fermi . 

,, Surface perpendicular to #, They were calculated from the quantun 


oscillation periods Ay”'; § e eh/oAn” At angles equal to or less than 

30° between i’ and Cy the effective electron masa was proportional to S, 
The end-point energy of the Bi electrons was caloulated: ~ 
E, = S/Znpme = (2.5+0.1)+107 '4erg, & value, that corresponds to an 
effective temperature of 18147°K; the corresponding electron velocity a - 
is v, = /2E,/um, = (7.74+0.2)+10/om/seo. Soma more details on the Fermi 7 
surface are discussed. There are ‘6 figures. 
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a of Phyaical-Problema of the Academy of Sciences 
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magnetic field, plasma wave, cyclotron resonance, Fiasma resonance, 
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-, bismutn, single crystal , Darplae affack, magretoactiva ola ima 


i: ABSTRACT: Measurements were made of the magnetic fields which define the region of 
iron tarcing of magnetic plasma waves as a result of evelotron resonance 2f carriers 
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cyclotron resonatice shift madé It possible.to determine the Fermi velocities of the 
electronsalong the directions close to the binary axfe and the corresponding veloof- 

, ties of holes in the bacs1 plane, and to obtain a more accurate value of the effective 
| mass of the holes at a special point in the Ferm! surface of the basal plene. The 
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measurements were made ef approximately 9.4 Gc, using two single-crystal discs of 
bismuth 1.00 and O10L7 mm thick. The excitation of the plasma waves was observed by 
measuring the flow of powir through & transmisaion strip resonator enclosing the . 
sample. The experiments vere made in a field up to 10 koe, at a temperature 1.5K. | 
The Fermi velocity of the holes in the basal plane wae found to-be-(2.35 +-0.1)-x 07 
cof/sec, and that of the holes was (11.3 + 0.5) x 107 cm/sec along a binary axis. The! 
e"Tacttva mass of the holes at the limiting point in the "erm: surface in the basal 
| plane was (0.220 ¢ 0.002) m,. The resulta are compared with the Fermf-surface para~ 
meters obteined from other investigations. Authors are grateful to P, [. Kapitaa for 
““Telect in the work, R. T. Mina and L. ae Pal'kovakly for discussing the results, 
ani‘ 9. 0, THernyshev and V. A. YUdin for technical aseistance. rig. art. has: 
voor * forgmins, 


Su CODE: 20/ SVM DATE: 16Jun65/ ORIG REF: 007/ OTH REF: O05 


| 
| 
| Card 2/2 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721920007-3" 


-BEUROVED FOr REESE Ball aboiei CIA-RDP86- 00513R000721920007- 3 


ORE ESSE PEER eg OT giiahi we Poe SERIE OT BEM BESS SH aeRES SAEA OS , aide e 
Se SS 5 E eee : 


KHARITON, Yu.B,; KONDRAT'YEV, V.N.; BOROVIK-PIMANOV, A, S.; ZAVARITSKIY, 
N. V.3 MALKOV, M.P.; "RHAYKIN, M.S.3 SHARVIN, Yu.v. 


Aleksandr Iosifovich Shal'nikov; on his 60th birthd 
fiz, nauk 87 no.1:171-172 § 165, : ek 1) 


ss 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721920007-3" 


RELEASE: 09/17/2001 CIA-RDP86-00513R000721920007-3 


ary 
, 


"APPROVED FOR 


IEE ELT Raa BF rete Ti hel Sate 


2 rere REI | 
ee f 


COE Tart Sea NRRL HER MEE HI 


AE theserne ee: 


PGMMMBERLE TSR. l ere es Suen stede face iy ka Se Pete A = , 
wales 30-00 Tim )JENP(U)JETE  GoR(a) om ll, 
ACC NR AP6031983 SOURCE CODE: UR/0386/66/004/005/o1b4/0169 a” 


AUTHOR: Khaykin, M. S. 


ORG: Institute of Physics Problems, Academy of Sciences SSSR (Institut fizicheskikh 
problem Akadem{T nau a a 
TITLE: Oscillatory dependence of the surface impedance of 4 metal on a weak magnetic 
field 

{SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. 
pepleahentys; v. 4, no. 5, 1966, 164-169 

TOPIC TAGS: tin, indium, cadmium, aluminum, tungsten, copper, bismuth, galvanomagneti 
effect, surface property, electric impedance, electron scattering 
ABSTRACT: The author explains the physical causes of the oscillatory dependence of th 
surface impedance Z on a weak magnetic field H in the microwave region, recently ob- 
served in Sny|In,vV cay Al\cu,'bnd Ws na reports some results of its investigation in 
Bi, chosen because its Fermi surface has been investigated in detail. The explanation 
is based on an allowance for the contributions made to the microwave current by elec- 
{trons moving along arcs whose centers lie above the surface of the metal. These elec~ 
itrons penetrate to a certain depth and return after some tine to the surface, from 
which they are scattered (or ref?- +d). Two possible electron orbits are considered, 


and it is shown that the proposea uxplanation applies to both. An estimate of the 
period of the oscillations yields for ordinary metals (Sn) at w= 6 x 102° sec} a 
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| value ~% Oe, which agrees with published experimental data. The value obtained for, | 
4 
| 


is 20.3 Oe, which also agrees with experiment. Whereas the impedance oscillations in 
ordinary metals have the character of rather smooth curves, the oscillations in Bi . 
have an essentially different form, with narrower peaks accompanied by subosciliations 
ion the side of the larger fields. The sharpening of the oscillations may be attributed 
\to the contribution of the electrons that have experienced an m-fold specular reflec- i 
tion from the surface, but the appearance of the suboscillations is not fully explained. Bam ’ 
It is concluded that the proposed explanation of the origin of the oscillations in 4 ‘ 
weak field apparently solves the problem in principle, but the development of an exact 
theory is still necessary. The author thanks P. L. Kapitsa for interest in the work 

and R. Te Mina and V. S Edel'man for a discussion. Orig. art. has: 2 figures and 
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ORG: Institute of Physical Problems of the Academy of Sciences,SS5R (Institut | 
| 
TITLE: Investigation of the fermi surface and current carrier velocities in indium | 
py the cyclotron resonance method ay | 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 1, 1966, 62-86). 


TOPIC TAGS: fermi level, cyclotron resonance, effective ness, indium , CURPREWT 
tARRIEL, ELECTRKOW HOLE ° 

ABSTRACT: ‘he results of the systematic investigation of cyclotron resonance in 

indium single crystals are presented, The measurements were carried out at a ; 
frequency of 18.7 Gc/s and a sample temperature_of 1.5K. Anistropy of the hole and 
electron effective masses was studied in the (10), (110), (111), (011), and (001) - 
erystallographic planes. The velocities of the current carriers on the Fermi surface 
were determined by analyzing the results obtained. The hole velocity on the "rib" = |_— 
of the surface lying in the (001) Brillouin plane was found to be equal to ~ : 
0.73 x 108 cm/sec. The anisotropy of the effective masses (a change from : 
0.11 to 2.2 m, , and of the current-carrier velocities (frum 0.73 x 103 to hee 
1.10 x 108 cm/sec) , was in good agreement with the almost free electron model, 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721920007-3" 


"APPROVED FOR RELEASE: 09/17/2001 


PSIG PERE SR ERS 


CIA-RDP86-00513R000721920007-3 


455, : r Ew rris 
ae tee ws ; oe SA ESAS: F] 


ee a Aiaca, ey era 


L 45104-66 Oe ee ne Sere ve oe ee 
ACC NR: ap6024 865 0 


providing the mass m, of the current carriers is taken to be equal to 1.6 me The 
dimensions of the hole Fermi surface along the [100] and [001] directions 

0.91 and 079 h/a, respectively) were determined by making use of the resonance 
cyclotron cut-off effect in a thin sample. A number of experimental facts which are 
not consistent with the almost free electron-value model were established. In order 
to explain them, calculations of some features of the Fermi surface model were 
performed. These yielded the effective potentials the indium lattice 

iVaail = 0-07 * 0.015; |Voo2] = 0.055 * 0.01; 1Vp 9 }<0-025 in (n/a) /2m, = 0.329 Ry 
units. Orig. art. has: 18 formulas, 14 figures, and 4 tables. [cs] 
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‘SOURCE: “ghurnal’e 
‘Prilozheniye, v. 4; no. 8, 1966, 290-295 


O56 
ORG: Institute of Physics Problems, Academy of Sciences SSSR (Institut fizicheskikh 
problem Akademii nauk SSSR) : 


TITLE: Nonlinearity of resistance of & metallic point contect and detection of micro- 
waves et helium Trccteee 


erimental'noy 4 teoreticheskoy fiziki. Pis'ma v redaktalyu. 


TUPIC TAGS: resistivity, nonlinear effect, low temperature research, electron flow, | 
superconductivity, volt ampere characteristic, microwave detection . 


ABSTRACT: In view of recent investigations of the nonlinearity of the electric re- 

sistance of point contacts cooled with liquid helium, with one of the ai a! Lady 

either of a semimetal or a superconductor, the authors report some res ulfs of @ 

of the properties of contacts of ordinary pure metas ap ich are in the normal fete v, 
e 


low temperatures.*/The objects of the investigation wefe contacts made of thin Pt wire 


“(10 p dia) and a bulky Sn semple (other mterials were aluo tested). The contact pro- 
duced at liquid-helium temperature by welding with a weak electric discharge. Two 
methods were used to study the behavior of the resistance R of the contact: plotting 

the static voltage-current characteristics (V(I), and measurement of the low-frequency 
voltage A obtained by detecting in the contact modulated microwave radiation (40 Giz; es 
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10 - 100 pW, obtained from the open end of a waveguide introduced into the Dewar vesse 
and beamed on the investigated contact, which was placed in liquid helium). ‘The stati 
volt-ampere characteristics V(I) of the welded contacts disclosed the presence of o 
region of nonlinearity of R, which in some cases narrows down and degenerates jn prac- 
tice into a jump of R. Similar effects were observed also in contact produced without 
welding from Pt, Sn, Al, Cu, Au, Nb, and Bi, merely by slightly touching the sharp 
point and the bulky sample. Increasing the area of the contact by pressing against 
the point led to vanishing of the nonlinearity of the resistance of the contact and of 
the detection effect. These facts give grounds for assuming that the nonlinearity of 
the resistance of the point contact is due principally to the contact geometry and not 
to individual propurties of the metals constituting the contact. ‘The authors relate 
the nonlinearity of the resistance to changes in the drift velocity acquired by the 
electrons moving through the contact region. These electrons can radiate effectively 
hypersonic phonons of wavelength ~107° em, i.e., of the crder of the dimensions of the 
contact. This favors excitation of coherent induced emissions of phonons from inside’ 
the contact, and this should cause deceleration of the electrons in the contact, i.e., 
an increase of resistance. The observed jumps in contact resistance are probably 
manifestations of the peculiarities of the phonon spectrum of the metallic crystal 
serving as the contact electrode. ‘The authors thank P. L. Kapitsa for interest in ti ¢ 
work, R. T. Mina and V. 8. Edel'man for a discussion, and G. S. Chernyshey and 
Yudin for technical help. Orig. art. has: 3 figures. 
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TITLE: Cyclotron resonance of carriers in aluminun 


[ 
| ao Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v. 51, no. 5, 1966, 1363- 
13 


TOPIC TAGS: aluminum, cyclotron resonance, current carrier, carrier scattering, 
crystal surt'ace, surface property, magnetoresistance 


ABSTRACT: To obtain more accurate data on the anisotropy of the effective masses of 
the carriers than afforded by the various orthogonalized Plane-wave models, the 


by @ cyclotron resonance procedure, deter- 
mining the cyclotron resonance of the electrons and holes in the (010) plane of 


Sluminum at frequencies 9.45 and 18.7 GHz. The single-crystal aluminun investigated 
was the same as was studied by Ye. P. Vol'skiy (ZhETY v. 46, 123, 1964). The cyclo- 

' tron resonance measurements were made by the method of frequency modulation in a : 
' magnetic field up to iO kOe at a sample temperature 1.5K. Cooling of the senple fron 
4.2 to 1.5K more than doubled the cyclotron resonance amplitude. The values of the 

_ effective masses were determined fron plots of the logarithmic derivative of the re~ 
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KHAYKIN, M.Z. 


USSR /Medicine - Public Health Jul/Aug 52 


“Motion Pictures as Training Aids in Instruction 
of Public Health and Medictne," M. 2. Khaykin, 
Chair of the Organization of Pub Health, Khaba- 
rovsk Med Inst 


"Sov Zdrav" Vol XI, No 4, pp 24-26 


The Khabarovsk Inst of Med early in 1951 instituted 
motion picture lectures with sound effects. Sub- 
dects shown included lives and accomplishnents of 
Soviet physicians an. scientists, atest achieve- 
ments in the fields of biology, microbiclorzy. his- 
tology, medicine and hygiene. Ster-by-"top Lilus- 
trations of surgical operations were shown, 


performed by men cutstending in their professicn: 
obstetrics, including prenatal care, delivery and 
postpartum. Public Health series showed the stu- 
dents methods of implementing public health and 
senitation in rural and industrial areas. In the 
period of 1951/1952, 50 training lectures have been 
@iven, attended by 3,600 students. 
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TITLE: Setup. for measuring sonsitivity-frequency characteristics of photodetectors 961 
SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 172-174 : 


TOPIC TAGS: radiation receiver, photoreceiver, photodiode , RADIATION DE TECTOL, 
PREQUEMCY CHALACTERIS TIC i 


ABSTRACT: A method of undesirable-pickup suppression and a setup. for measuring 

sensitivity-frequency characteristics of radiation detectors (photodiodes, photo=" 

multipliers) are described. Essentially, the radiation flux modulated by an electro- | 
| 


optical element is once more modulated at 2 2-(2—3)Au, where 4w is the : 
passband width of an analyzer that records the photoresponse of the test detector; th < 
second modulation is accomplished by a mechanical (60-kc) modulator. An experimental 
setup’ included a Kerr cell and operated satisfactorily within 1-120 Mc. It was 
used for testing a few photodiodes (1—35 Mc) and a photomultiplier (1—80 Mc). 

"In conclusion, the authors wish to thank S. A. Kaufmaa for his constant attention 
to the work and discussing the manuscript and also V. A. Voronin, V. P. Sushkov, 

and M. A. Trishenkoy for their part in the development of the outfit.” Orig. art. 

has: 3 figures and 1 formula. (03) 
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